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to move the system in either direction. Again, in order that the system may .move of itself, the descending weight must exceed the ascending one by an amount depending on the friction of the pulley. Still, if one irreversible physical phenomenon can be reversed by coupling it with a different irreversible phenomenon,, we know that the irreversibility is comparable in the two phenomena, and that it is at least theoretically possible to adjust the magnitudes of the two changes in such a way as to make them compensate each other. In this case we may say that in both transformations the irreversibilities are of the same kind or convertible.
51.  Availability measured in terms of energy.   When a number of irreversible transformations are of the same kind, it is possible to make   quantitative   comparisons   of   their   irreversibility   or   loss  of availability by choosing as the compensating transformations, changes in which energy is transformed from one particular form to another
.less available form, the initial and final forms being the same in 'each case. The quantity of energy so transformed in the transformation required to compensate any given irreversible transformation will then afford a numerical measure of the irreversible changes connected with the given transformation. We may thus replace the words "loss of availability" by the more precise wording "quantity of available energy lost". In order to make this measure a definite one it is necessary to specify what is meant by available energy, i, e., when energy is available and • when it is not, and this necessarily depends on the assumed conditions under which energy is transformable from one form to another.
There is of course no a priori reason for asserting that all the irreversible phenomena of the Universe are of the same kind, as it is possible to conceive transformations which bear 'no relation whatever to each other. If such exist, they must be discussed separately, and cannot be made the subject of quantitative mathematical investigations common to them. It must be regarded as the result of experience and not as a self-evident truth that a very large class of actual physical and chemical phenomena lend themselves to investigation by the methods described in this book.
52.  Availability of known forms of energy a matter of experience.
We now see that the Principle of Irreversibility as applied to energy phenomena, naturally leads to the conceptions of availability, and of available energy, provided that these conceptions are defined exclusively with reference to the power of transforming energy from one form to another. In order to build up a theory which will account for the irreversible phenomena of our universe, it is necessary to appeal